English expeditionary naval force bombarded Copenhagen and forced Denmark to surrender its fleet, thus removing it from potential use against Britain m case of a possible Danish-French alliance. An English naval force occupied Helgoland and the island then became an all-important trading post and a naval stronghold from whence British warships could accompany and protect trading vessels that brought British goods from Helgoland to the German coast. Large ships delivered merchandise to Helgoland. where it was transferred to smaller vessels that could move closer to the German coast for clandestine unloading. Numerous British and German trading companies established offices on the island, and as many as 150 sailing ships arrived each day in the island's protected waters. This economic boom lasted only a few years -until the fall of Napoleon in 1813. In 1814 Great Britain came legally into possession of the island, and in 1815, the Congress of Vienna reorganised Europe completely (Fig. 2) .
The new European trade agreements now obviated a strong naval presence on the island, and Helgoland was no longer needed as a commercial trading centre. Its economy declined rapidly, the foreigners left, and the inhabitants had to beg Britain for economic assistance. It was an enterprising ship's carpenter, Jacob Andresen Siemens, who hit upon the idea of transforming Helgoland into a fashionable sea resort, similar to the very successful new bathing towns on the mainland, hke Heiligendamm on the Baltic Sea (begun in 1793), or those on the islands of Norderney and F6hr. It took many years until JOHANNES MI3LLER In 1833, Johannes Mfiller, who was to become the Nestor of German Zoology, was appointed Professor of Anatomy and Physiology at the Medical School of Berlin University. His interests were far-ranging, but what occupied him most was Comparative Anatomy and Systematic Zoology. He embarked on an extensive study of the Cyclostomes and demonstrated that detailed knowledge of the internal structure and organisation -and not only knowledge of the external features of animals -was a prerequisite of a true assessment of the taxonomic position of animal species.
Mfiller recognised the immense variety of animal life in the oceans, and turned more and more to marine forms -both vertebrate and invertebrate. At first he relied on museum specimens and on preserved animals his friends and colleagues sent him. But more and more, whenever time permitted (generally during the interval between semesters) he travelled to the sea coast, to obtain specimens from the fish market and from privately-hired fishermen. Mfiller's interest in living marine organisms was undoubtedly stimulated by the reports and exploits of his colleague Christian Gottfried Ehrenberg who, as we shall see, was among the first biologists to come to Helgoland (in 1835), and who had pioneered the use of the microscope in the exploration of minute aquatic animals.
Mfiller's enthusiasm and his successes were infectious. Several of his students followed his example and either went to the sea shore on their own. as did for instance the latterly famous Albert Koelliker who, in 1840, spent a working holiday on the island o! Helgoland; others had the good fortune to be in Miiller's company during his marine journeys, as was Ernst Haeckel to whom. in 1854, M~iller introduced plankton fishingagain on the island of Helgoland. In 1838, Mfiller was on the mediterranean coast of France (in Marseille), and from there went to Genoa, in pursuit of elasmobranchs. In 1840 he travelled to Trieste to study echinoderms. But his duties in Berlin, especially after he had become Dean of the Medical Faculty, did not allow him time to travel -until 1845, when he managed to get away for about a month. He selected Helgoland, which then could be reached in three days -not by the slow land route, but conveniently by boat. A brief journey from Berlin to Potsdam conveyed the travellers to the river Havel from whence a comfortable boat took them overnight from Potsdam to Hamburg. Passengers slept in numbered lounge chairs. Arrival at the Jungfernstieg in Hamburg was at 9 in the morning, departure for the long boat-trip to Helgoland via Cuxhaven was early next day at 6. Evidently the last sea journey took all day, and many were seasick.
Incidentally, the ticket from Berhn to Hamburg cost 81/2 Thaler. that from Hamburg to Helgoland another 4 Thaler (round-trip 6 Thaler). By comparison, Miiller's apartment in Berlin cost him 360 Thaler a year; he earned about 500 Thaler during summer and 1000 Thaler during winter semesters, in lecture fees.
Mfiller's letters to his wife contain many tidbits about Helgoland and its inhabitants. "The Helgolanders are rather idle people .... They are excluded from major fishing because there is no harbour in which to keep ships during the winter... Their boats are of no other use than to be rowed to the Dune. The race of people is rather pretty; one speaks German and eats German. In the afternoon, everybody crowds in on the Conversation House; one is very unceremonious..."1 In his letter of August 30th he writes: "Everything here becomes an event, the arrival of a steamer or the passing of a faraway sailing ship. The whole day the beach is crowded with people who take boat-rides to go bathing or for pleasure, or who drink coffee near the breakers. "2
Mtiller had taken three students with him and much enjoyed their company. He was surprised that no-one asked to see their passports. Europe, by then, had been totally reorganised since the famous Congress of Vienna took place in 1815. There was now a new political union, the German Confederation (Deutscher Bund), headed by no less than 35 monarchs, among them the Emperor of Austria and the kings of Great Britain (as King of Hannover), Denmark (as Duke of Holstein), the Netherlands (as King of Luxemburg), Saxony, Prussia, Bavaria, and Wfirttemberg. Major parts of their states now constituted this new political territory (Fig. 2) , comparable in its function to the European Community of today.
Johannes Mtiller was evidently an inspiring teacher with a new message: the natural order, the "system", of animal species could be discovered not by a mere description of the outer form but by the investigation of their internal organisation -and, most importantly, of their development. A prime example of his approach is his discovery of the larval development of echinoderms and some other animal forms. During his first stay on Helgoland, Mfiller had already pioneered the use of the microscope in the study of those small sea animals that he and his companions collected. They were helped by local fishermen, like the brothers ,hmkens, and, in particular, Hilmar Liihrs -who later on became prominent as an advisor to many a famous zoologist. Mfiller made use of a net, similar to a butterfly net, except that the netting was of cloth such as that used in flour mills to sift flour. From a slow-moving boat the net was held half submerged in the water to collect those small creatures today known as plankton. After it was withdrawn, the net was turned inside out and briefly immersed in a bucket of seawater. The minute organisms held in the cloth were thus shaken loose; they settled on the bottom, and after the seawater was decanted they could be collected and transferred to microscope slides with the aid of a pipette. The type of net became known as the 'Mfiller Net' and is still used today in plankton fishing. Miiller referred to it simply as "our small butterfly-net" .3
The term 'plankton', incidentally, was coined in 1887 by Victor Hensen (1835 Hensen ( -1924 , physiologist and marine biologist at the University of Kiel, in his report to the Royal Prussian Commission on the Scientific Investigation of the German Seas "lJber die Bestimmung des Planktons oder des im Meer treibenden Materials an Pflanzen und Thieren". On the advice of the linguist Jakob Grimm, well known as a collector and editor of German fairy tales, Mtiller used the expression "der Auftrieb" { t h e b u o yant, or the floating).
Hensen used the Greek word plankton, meaning 'that which floats about' (see Porep, 1970; Gessner, 1955) .
During his first stay on Helgoland, Miiller discovered a strange creature (Fig. 6) which he named Pluteus paradoxus-he described it in a paper published a year later in his own journal (Miiller, 1846) . The taxonomic affinity of the strange creature remained a taunting mystery to be solved over the following years. Among the students Mfiller had brought with him on his first trip to Helgoland were Karl David Wilhelm Busch (1826 -1881 ), then only 19. and Robert Ferdinand Wilms (1824 -1880 , then 21 years old. Wilms studied the chaetognath Sagitta. Already by the following year his thesis "Observationes de Sagitta mare germanicum circa Helgoland incolente" was published in Berlin. These two students were also Mfiller's companions on his second trip to Helgoland in 1846, on which he took along another student, Guido Richard Wagener (1822 Wagener ( -1896 4. This sojourn on Helgoland was again most successful.
Two weeks after their arrival, Johannes Miiller wrote to his son Max that they had not yet been bathing "because time is so precious". Indeed, Mfiller was so eager to work, that he could not sleep and was anxiously awaiting the morning sun so that he could wake his companions to start fishing. Work on the microscope started at 8 and continued until lunch -which was at half past three, and when he was finding something especially interesting, Miiller did not even stop to eat but carried on into the evening -as long as there was enough daylight left for microscopy. -"Dear mother and child", he wrote on the second of September, "because of the important results it is just now impossible to quit. It is possible that my goal will be reached within eight days, but it is possible that it will take fourteen days... If I search in vain for 8 days, this will not deter me from letting each drop of water pass m review under my microscope for another 8 days with terrible patience."5 _ Actually, Mfiller stayed until the end of September: he was able to prove that the mysterious Pluteus paradoxus was an early larval form of an ophiuroid echinoderm. Mfiller was now able to reconstruct the entire sequence of echinoderm development, while his students concentrated on other marine forms. No less than six publications resulted from their labours; one was published by Miiller. two by Busch, three by Wagener. All appeared in 1847 in the "Archiv ffir Anatomie. Physiologie und wissenschaftliche Medicin" edited by Mfiller and generally known as "Mi.illers Archly".
That same summer of 1846 two other important biologists came to the island: Heinrich Frey (1822-1890) and Rudolf Leuckart (1822 Leuckart ( -1890 In the letter to his wife, Johannes Mfiller continues: "When I encountered again my old little animals in great numbers in the sea water after the first fishing trip, I was very happy that I had decided to come here. I could not have done better, and I probably would not have been able to do better in Italy..." and there follows a curious sentence: "With Italy it is different, there almost everything is exhausted. ,7 MUller did indeed fear that there he had seen and observed all there was to be seen und observed, and he was obsessed by the thought that he would soon have nothing further to discover! That same year, 1854, the Royal Society of London bestowed upon Mfiller its highest honour, the Copley Medal, for his work on the development and systematics of the echinoderms.
MAX SCHULTZE (1825-1874)
We may count Max Schultze a pupil of Johannes MUller, under whom he studied for a year before returning to Greifswald for his medical doctorate in 1850. Although known mainly as a histologist (he became Professor of Anatomy at Bonn in 1859) and one of the pioneers of cell biology, he made important contributions to zoology, clearly following in the footsteps of Johannes MUller. In the August of 1851, he came to Helgoland to study Amphioxus, a favourite subject of Mfiller's. From the narrative of the brief paper reporting his findings, we clearly discern MUller's method: "Among numerous specimens of Noctiluca, Actinotrocha, Sagitta, Tomopteris, and small medusae I had scooped out of the sea in the midst of the most beautiful phosphorescence one night in August, I discovered, on examination next morning, two specimens of Amphioxus... These were the only ones I came across during my two weeks stay on Helgoland, and the first ones ever discovered on this island. ,8
FRIEDRICH ANTON SCHNEIDER (1831-1890)
Among Johannes MUller's favourite pupils was Friedrich Anton Schneider. He received his Ph.D in 1854 and in the following year he accompanied Johannes Miiller on that fateful journey to Norway which ended in a catastrophe. The ship on which they returned from Bergen sank after a collision with another ship. A large number of the passengers drowned among them Mfiller's assistant Schmidt. MUller and Schneider were rescued after they had drifted on the water for several hours. Mfiller's psyche was severely affected by the shock of this experience and this may be responsible for his early death. Schneider too needed several years to recover from the horrors of this expenence. of the botanist Nathanael Pringsheim (1823-1894), who was later to play a major role in the founding of the Biologische Anstalt. In 1861, Schneider and Pringsheim went to Helgoland, Schneider to study the metamorphosis of Actinotrocha branchiata (a Phoronid), Pringsheim to study the reproduction of algae. After Schneider's death, Pringsheim wrote in a letter of condolence to Frau Schneider: "... I first met him [Schneider] after his disastrous journey with Johannes Miiller, during which, on their return from Norway, they were shipwrecked and by lucky chance he was rescued, together with his teacher Miiller. The shocking impressions of this journey had a lasting effect also on Schneider. Through Schaum and Lieberkfihn, his old friends, we became closer. This may have been in the year 1857 or 1858. From then on until 1864 when I went to Jena, we had without interruption been on intimate terms, and during this time hardly a week passed when he was not a guest in my house... From this time of our life together, I most vividly remember our joint scientific sojourn on Helgoland. There we lived under the same roof for several months, in continuous scientific and intellectual interaction, he occupied with his zoological, I with my botanical investigation of the marine organisms of the North Sea. From these most fruitful labours during August and September 1861 emerged one of the most beautiful discoveries of Schneider, that of the metamorphosis of the Actinotrocha branchiata which he published in that same year in the Monthly Report of the Berlin Academy. During those -for Schneider's work -so successful days on Helgoland, our friendship also grew firmer and remained thus until his untimely death .... ,,9
It appears that Schneider was on Helgoland again in the summer of 1865: in the biography of Ferdinand Cohn (published by Pauline Cohn, 1901) , F. Rosen states that, during a stay on Helgoland in 1865, Cohn was in the company of Pringsheim and that there he got acquainted with the zoologists Haeckel, Schneider, and Dohrn. Schneider's name, however, is not mentioned in any of the biographies of Haeckel, nor does Ankel. in his biographies of Schneider {1958, 1963 , mention a second visit to Helgoland. In 1869, Anton Schneider became Professor of Zoology in Giessen, as successor of Rudolf Leuckart. Four years later, he made a discovery of momentous importance: with the aid of a new staining method, he saw for the first time the phenomenon of mitosis: he described the aequatorial plate, and the early and the late anaphase of the chromosomes during the first cell division of summer-eggs of a platyhelminth, Mesostomum ehrenbergi. The publication (Schneider, 1873) , in the journal of a local society, did not receive the attention it deserved Indeed, the most influential anatomists and zoologists of his time did not take Schneider very seriously; Rudolf Leuckart had called him a muddlehead ("Wirrkopf").
It was one of his later successors, Wulf Emmo Ankel (1911-19841 , who rehabilitated Anton Schneider, rescued his discovery from its obscurity and reclaimed Schneider's priority (Ankel. 1958 (Ankel. , 1963 .
CHRISTIAN GOTTFRIED EHRENBERG (1795-1876)
When Johannes Mtiller was appointed to the Chair of Physiology and Comparative Anatomy at the University of Berlin in 1833, he was also made head of the Anatomical Museum -much to the chagrin of Christian Gottfried Ehrenberg, who had contributed most of the collection housed there. Ehrenberg, already a well-known microscopist, and famous for his travels to far regions of the world, was given a couple of rooms in the museum and, a year after Miiller's appointment, became Professor of the theory, methodology and history of medicine.
In 1835, Ehrenberg travelled to the island of Helgoland to investigate the phosphorescence of the sea, a favourite subject of his. He had discovered that the luminescence was due to several organisms which produced flashes of light when mechanically or chemically stimulated. He wrote an extensive account of this (Ehrenberg, 1836) , and ascribed the spectacular phosphorescence of the sea -seen at night when boats and their oars moved through the water -to small organisms, especially a microscopic creature known as Noctiluca scintillans. It should be noted, however, that Noctiluca had long before been recognised as a source of the nocturnal luminescence: the first report was that of Henry Baker (1698-1749) in his once famous book "Employment for the Micro* scope" published in 1753. A travel guide book "Von Hamburg nach Helgoland" by Karl Reinhardt, published in 1856, gives a detailed description of Noctiluca (Fig. 7) and explains that the hght is emitted from numerous luminous dots within the translucent body of this "little animal". Ehrenberg was accompanied by a famous colleague, Rudolph Wagner (1805-1864), physiologist and comparative anatomist at G6ttingen. Wagner, who had only been acquainted with terrestrial organisms before, found this experience so inspiring that he later (in 1846) sent two of his most talented students and young assistants, Heinrich Frey (1822-1890) and Rudolf Leuckart C1822-1898) to Helgoland to further explore the marine invertebrate fauna. We will return to them in the section on Leuckart.
ALBERT KOELLIKER 11817-1905}
Mfiller's tales of his experiences and findings at the sea coasts excited the curiosity of his students. In 1840. two of them, Carl NSgeli {1817-1891} who was later to become a famous botanist, and his friend Albert Koelliker {both from Zfirich}, decided to see for themselves what sea life was like, In the late summer of 1840, they undertook a journey to the sea coast, in the company of two other Swiss students of the University of Berlin. J. Aeppli, a student of theology, and H. Curchod. a student of medicine. They travelled by mail coach first to Lfibeck. and then by E x t r a p o s t through Holstein {which at that time was still under Danish administration) to Kiel Here they saw, for the first time, the ocean. "Kiel", wrote Koelliker to his mother "lies rather pleasantly on an ocean bay, but this is just about the only thing that makes this town attractive." 10 E x t r a p o s t meant a little horse-drawn open wagon, with three or four benches across, from which the students enjoyed the pretty landscape, laughing and singing. Altogether it took six days to travel from Berlin to Dagebflll, a small town on the west coast of Holstein, just across from the island of F6hr, A ferry boat took them to the island where they stayed for seven weeks, Koelliker and NSgeli collected animals and plants on the sea-shore, and took great pleasure shooting sea birds, which they brought home to have cooked by the landlady. They enjoyed bathing. The students were invited by the "notables" of the island the L a n d v o g t and the local doctor, to celebrate the birthday of the King of Denmark. The students entertained their hosts with Swiss songs, and Albert Koelliker treated them to Swiss yodellin 9 -he was a master yodeller who. throughout his life, attended the annual Swiss yodelling contest.
On October 10th. at 3 in the morning, they embarked on a two-masted sailing boat which took them over a heavy sea to the island of Helgoland where they arrived in the afternoon. Koelliker found the island breathtaking. NSgeli and Koelliker rented the upper floor of a cottage, five rooms m all, for 15 Marks a week They got up at six in the morning and immediately went to the seashore to collect what the tide had brought in. As the tide rose, they bathed, then went home for breakfast. Afterwards they worked, using the microscope they had brought along. Koelliker worked on his thesis which he hoped he would have finished within half a year. Lunch was at three in the afternoon. The rest of the day they spent walking, collecting, bathing on the "sand dune" or joyriding in a rowing-boat. After a small meal between 7 and 8 they wrote, read or talked. This is how Koelliker described their activity in a letter to his mother. He explained that Helgoland was now the best bathing resort in Germany, with 2000 to 2500 guests each year during the bathing season -and 2400 native inhabitants. "The men are mostly fishermen and pilots {German: Lotsen). Very few foreigners live here permanently: the doctors the English Governor, Esq. Hindmarsh, the pharmacist, the minister, and a few English families. The fishermen are rather poor.., also the lobsters, formerly so common, are hardly worth the effort". Koelliker reports 11. On October 29th, he went by mail boat to Hamburg, while N~geli remained on the island -with Koelliker's microscope. The small sai|irtg boat -its total length was 25 feet -left at half-past-six in the morning; it arrived in Cuxhaven 20 hours later. The next morning "a splendid English steamer" took him to Hamburg where he arrived in the evening to continue on next day to Berlin.
The result of Koelliker's work on the island was a thesis which was completed the following spring. The topic was the "sexuality of invertebrate animals and the signifi-cance of the sperm-threads". The paper was printed in Berlin, and in the summer of 1841 Koelliker took it to Ziirich to obtain his Ph.D. During those few days he made observations on the animal and plant life of the shores of the Limmat, the river that flows through Zfirich -and under a bridge discovered eggs of two species of dipterans. He took them home and observed their development. This resulted in a new thesis -written in Latinentitled "Observationes de prima insectorum genesi, adjecta articulatorum evolutionis cure vertebratorum comparatione", which enabled Koelliker to receive an M.D. degree from Heidelberg University in 1842. Five years later, he was appointed Professor of Physiology and Comparative Anatomy at Wflrzburg. He remained active into the 20th century: when he reached the age of eighty, he resigned as professor of anatomy but retained his professorship of comparative anatomy, microscopy and developmental biology! Throughout his scientific life, Koelliker spent a lot of time near the sea -but he preferred the mediterranean coast. Numerous publications of the greatest importance for the new science of Zoology were the result.
RUDOLF LEUCKART (1822 1898)
Rudolph Wagner in G6ttingen has already been mentioned as a companion of Ehrenberg during the sojourn on Helgoland in 1835. Wagner had two favourite students, Rudolf Leuckart und Heinrich Frey (both born in 1822). Leuckart entered the university when he was twenty, Frey when he was sixteen! Frey had studied in Bonn and Berlin before he came to G6ttingen where Leuckart had already been since 1842. They both received their doctorates in G6ttingen. Wagner sent both men to Helgoland to collect and study invertebrate animals. The result was the second volume of Wagner's "Lehrbuch der vergleichenden Anatomie" (Textbook of Comparative Anatomy). It was entitled "Beitr~ge zur Kenntnis Wirbelloser Thiere mit besonderer Berflcksichtigung der Fauna des norddeutschen Meeres", and was published in 1847. The work contained a series of monographs by the two young authors. One of them, written by Leuckart, is a land-mark in the history of Zoology, as it established the Coe]enterata as a separate, new class. The book also contains a list of the invertebrate sea animals of the fauna of Helgoland. Three years later, in 1850. Leuckart was appointed to the newly created Chair of Zoology at the University of Giessen. He became one of the leading zoologists. Frey became professor in the Faculty of Medicine of the University of Zurflch, but maintained an active interest in zoology. Perhaps the most important pupil of Leuckart was August Weismann (1834-1914L later Professor of Zoology at Freiburg where he became a leading figure in the field of evolutionary biology.
Once again in 1858. during the months of August and September, Rudolf Leuckart came to Helgoland, this time in the company of Heinrich Alexander Pagenstecher C1825-1889), Professor of Zoology at the University of Heidelberg. Their investigation was concerned with the developmental stages of certain nemerteans (Pilidium), of the chaetognath Sagitta, and of a number of Helminthes. They published their discoveries in an extensive paper in Mfiller's Archiv in 1858. It is interesting to read their account of their experiences: "The island of Helgoland may be described as a place particularly well-suited for helminthologists. Numerous hunters from among the islanders and visitors pursue with lead and powder those feathered guests which, at the end of summer when they are seeking the southern regions, arrive daily in ever renewed flocks for a short rest on the Dune and the Rock. In addition, the entire island is covered with poles to which at certain times large nets are affixed. Among the number of birds thus caught (the number of species now exceeds 320), the wading and swimming birds represent the major part. On dissecting the prey, one can be sure to encounter a large number of helminths." 12 Leuckart and Pagenstecher, many years later, were among the initiators of the Biologische Anstalt Helgoland, as will be described later in the section on Anton Dohrn.
ERNST HAECKEL (1834 HAECKEL ( -1919 Like Albert Koelliker in 1840, Ernst Haeckel also went to Helgoland when he was a student. But that was 14 years later, in 1854. Haeckel studied Medicine at the University of Wfirzburg, where Rudolf Virchow and Albert Koelliker were his teachers. In the autumn of 1853 he had gone for a year to Berlin where he avidly followed the lectures of Johannes Miiller, whom he worshipped. Miiller had told him of the joys of what he called "pelagic fishing". "Once you have tried it", he said, "you remain in its thrall." Haeckel, then just twenty, went together with his friend Adolf Freiherr von La Valette St. George, aged 23 -also a student and admirer of Johannes Mfiller. Haeckel was a good and faithful writer of letters. So we have his first-hand account of Helgoland as it was in 1854. A three-masted steamer (see Fig. 8 ) had taken the friends to the island. It was a stormy crossing and Haeckel was m absolute bliss when the boat plunged headlong into the "flood-valleys" and when "the waves clashed high above our heads .... And what joy each time when we became totally soaked". Apparently, Haeckel did not get seasick: "I consider this first sea journey ... certainly as one of the most beautiful and pleasurable experiences of my entire life" he reported to his parents. 13
The letter continues: "At 4 in the afternoon, the beautiful three-masted steamer anchored between Helgoland and the Dune (or sand-island}. Soon several boats Fig. 8 . A three-masted steamer that plied between Hamburg and Helgoland (From Reinhardt, 1856) appeared, manned by Helgolanders, to carry the poor passengers who already suffered from seasickness, to the longed-for island. Here, however, there was another hardship to be overcome: from the beach up to the houses (about 80 paces), with each arrival of the ship, a barrier is put up on either side of the three-foot-wide path along which the passengers must pass. Here -as soon as the three gunshots signal the arrival of the vessel -the entire crowd of natives and guests of Helgoland now assembles, and they loudly count the newcomers and, in the rudest and most unconcerned manner, make critical and other remarks about them. If you are not prepared for this horrid welcome, you hardly know how to escape as fast as possible from this veritable running of the gauntlet." ~4 This odd custom of forming a "slander alley" to greet newcomers apparently persisted for several years (it is illustrated in Figure 9 , taken from a travel-guide published in 1856). Haeckel and La Valette found comfortable quarters, however, and immersed themselves in exploring, collecting and studying the new world of marine organisms.
Everything changed when Johannes Miiller arrived on Helgoland, together with his son Max MiiLler. Excitedly, Haeckel reports to his parents: "On Tuesday, as we inspected -as part of "slander alley" -the new incoming passengers that had just arrived on the steamer, we noticed to our joy and surprise Johannes Miiller, our greatest and most exalted authority, whose arrival we had so fervently hoped for, but no longer expected. He arrived with his son, Max M~iller, who is Dr. med., to study the larvae and developmental stages of starfish, sea urchins, etc. The discovery of the developmental history of these animals has to no small degree established Miiller's fame... As we greeted them, they welcomed us very cordially and we decided to jointly go out collecting. Through this our entire occupation and time-schedule has all of a sudden now taken a new direction. We have given up our own collecting, drying of algae, preserving animals and dissecting. Instead we go out daily with the Mtillers for 1 to 2 hours onto the open sea where -with the aid of dip nets -in a short time we catch thousands of the most lovely creatures, When Haeckel returned to Helgoland again (on August 17th of 1865) he had just been appointed Professor of Zoology. He was accompanied by his assistant. Nikolai Nikolajevic Miklucho-Maclay (1846-1888), who later became famous as a founder of evolutionist paleontology. Also in their company were Anton Dohrn [see below) and two other zoologists Isee the article by Zissler, this issue). By then the political landscape had undergone considerable change. Austria and Prussia had made war against Denmark. and a few months later, in October of 1864 (Treaty of Vienna), they became occupying powers of the province of Schleswig ~now under Prussian rule) and that of Holstein (now administered by Austria). The German Confederation (Deutscher Bund) had become replaced by the North German Confederation (Norddeutscher Bund see Fig. 10 ). Helgoland. however, remained British.
FERDINAND COHN (1828-1898)
When the zoologists Ernst Haeckel, Anton Dohrn, and -possibly -Anton Schneider (see the letter of Pringsheim, quoted in the section on Schneider) were on the island in 1865. Helgoland was also the domicile of the botanists Nathanael Pringsheim and Ferdinand Cohn. Pringsheim was then Professor of Botany and had been (since 1864) in Jena. He was interested in algae, especially their sexual reproduction (for details, see Iahn, 1990) .
Pringsheim worked on the island many times (see Heincke, 1899] , and was later to become the prime mover in establishing the Biologische Anstalt Helgoland. His story is . In a letter, written in the September of 1865. Cohn says: "The days of my sojourn are gradually coming to a close and the time appears to be as short as if it were but one day. The weather here has been very favourable, and to this day it is indescribably mild and balmy. This time [ did not have much social entertainment; however I got all the more pleasure out of my scientific fishing hauls, and examining them afterwards -which brought new discoveries every day. When the weather is good, it is wonderful to go out in a little boat and to pull up from the bottom the creatures of the deep, or to step out onto a cliff, exposed at low tide, to collect animals and the plants that grow there. When one gets home. one finds that one has. without realizing it, collected the best. I must have worked each day until late at night with my microscope, and today I did not even find the time to go bathing. After lunch (that is, after five), however, I laze about. I have so much opportunity here to see and to learn, that I find it most difficult to decide to leave." 18 ANTON DOHRN (1840 DOHRN ( -1909 When he came to Helgoland a second time, in 1865, Haeckel was accompanied by his former student Anton Dohrn who, a few months earlier in Berlin, had failed his doctoral exam. For Dohrn this had been a most unsettling experience and he needed the strong hand of his friend and former teacher Ernst Haeckel, to be put on the right track. Haeckel himself was in need of company. Only the year before, he had lost his beloved wife and had consequently suffered a deep depression. When Haeckel made his four companions pose for the historic photograph (see the article by Zissler, this volume), Dohrn's mind was evidently elsewhere. He looks aloof -if not a bit hostile. It appears that his Helgoland experience was not a happy one. After their return to Jena, Haeckel and Dohrn became estranged. Haeckel did not think Dohrn had it in him to become a zoologist. How mistaken he was{ Five years later, in 1870, Anton Dohrn founded the world-famous Zoological Station (now Stazione Zoologica "Anton Dohrn") at Naples, the mecca of zoologists for the next hundred years, and a model for the biological station (Biologische Anstalt) to be founded on this island of Helgoland twenty seven years after Dohrn had been here.
Anton Dohrn had a vision of a new kind of zoology, the experimental approach to evolutionary theory. A year before he had accompanied Haeckel to Helgoland, Dohrn had already published a paper with the programmatic title, "The theory of Darwin and the experiment". Dohrn was very impressed by Johannes Mfiller -who had inspired many of his pupils (von Helmholtz, Du Bois-Reymond, Ernst Brficke) to become experimental biologists -and he regarded him as the founder of marine biology. Dohrn later named the first research ship of his Zoological Station "Johannes Ms When he was on the island of Helgoland. however, Dohrn must have felt frustrated by the kind of oldfashioned descriptive zoology -and by the lack of proper research facilities. Could this frustration have been the seed of the new concept of a marine-research facility?
While on Helgoland, Dohrn was not idle. He immersed himself in the study of crustaceans and, as a result of his researches, published a paper on the natural history of Caprella (Dohrn, 1866) . In fact, after his return to Jena (and after he succeeded in obtaining his doctoral degree in Breslau), Dohrn expanded his interest in crustaceans and turned to philosophy. His vision of a "new zoology" never left him. however. He travelled to Messina in the footsteps of Carl Vogt (1817-1895), who had already tried to establish a marine laboratory there. There in Messina. he joined Haeckel's assistant MikluchoMaclay, who was one of the members of Haeckel's party on Helgoland (see Zissler this volume). Dohrn returned to Jena the following year, when he noted that Haeckel's kind of zoology had declined in popularity and the number of zoology students had declined from a former three hundred to not more then thirty.
In early January of 1870. Dohrn decided on a plan to establish a "zoological station"
not in Messina but in Naples. The story of how this came about need not be repeated here: it has already been told elsewhere in detail (Heuss, 1940 (Heuss, . 1962 Kiihn, 1950; Florey, 1985) . For a time, politics intervened. The North German Confederation, joined by a customs treaty with southern Germany, headed for a confrontation with France and in 1870. France declared war on the Confederation. Anton Dohrn was drafted into the army. When the Emperor of France, Napoleon HI, was captured and brought to Kassel, Anton Dohrn was among the soldiers guarding the train. The military victory over France m 1871 created a new political landscape and saw the foundation of the Second Reich under the leadership of Prussia, and the creation of the kingdom of Italy (see Fig. 10 ). With Naples now aligned with the new Italian government, and Prussia much in favour with the Italians, the road was clear for the realisation of Dohrn's great dream, the foundation of a zoological research institute on the mediterranean coast. Although he used his private funds, the new Zoological Station depended on (German) public funds. For Anton Dohrn the establishment of the new German Reich meant a double chance of obtaining financial support for the enterprise he planned for Naples since now the government of Prussia (with whom he had negotiated), and the new Federal Government, were both supporting science. Dohrn's Zoological Station opened its doors only two years after its inception. Under his leadership it became the most important, and the most successful, zoological institution in the world. Anton Dohrn's project stimulated much discussion among German biologists, and an effort was made to establish a marine research laboratory nearer to home. In 1876, the Gesellschaft Deutscher Naturforscher und Arzte held their annual meeting in Hamburg and passed a resolution recommending the establishment of a zoologico-botanical station on the island of Helgoland. It was signed, among others, by Alexander Pagenstecher, the zoologists Ernst Haeckel (Professor of Zoology at Jena since 1865) and Rudolf Leuckart (Professor of Zoology at Leipzig since 1869), and the botanists Julius Sachs (1832-1897; the founder of plant physiology) and Nathanael Pringsheim, whose private laboratory in Berlin pioneered experimental botany and who was a powerful member of the Berlin Academy of Science.
Schleswig and Holstein had become part of the new Germany, and Helgoland was considered by many to be a German island (see Mollenhauer, this issue). British presence on the island was only nominal. The British journal "Nature" immediately reported on the new plan for a biological laboratory on Helgoland. The report 19 ends with the words "It is not necessary to say one word in commendation of this admirable scheme; we cannot doubt that it will be successfully carried out." A rather neutral statement. Dohrn feared that government funds otherwise available for Naples might now be siphoned off. To his friend Charles Grant (1841-1889) he wrote "that gang tries to blow me up .. but the entire mob shall feel that I have enough strength to parry their attack. "z~ He went to Berlin to prevent the scheme. His friend Francis Maitland Balfour (1851-1882) who liked to work at the Naples Zoological Station pubhshed a worried note in the next issue of "Nature", 21 stating that "It is indeed surprising to see a body of German naturalists refusing their support to an institution like that at Naples, which has already rendered such signal services to biology.., and which is, moreover, founded almost on the site of the classical investigations of Koelliker, Gegenbaur, and Haeckel."
A year later, Dohrn felt sufficiently assured of financial support for the Naples laboratory, that he pubhshed a third note in "Nature "22, in which he said that Mr. Balfour had mistaken the intentions of the German biologists and that he [Dohrn] had been assured of undiminished funding. After all. Dohrn himself had earlier pubhcly recommended his Zoological Station as a model for other stations to be founded all over the world. He felt that the creation of a marine laboratory on Helgoland would confirm that his beliefs were well-founded. Indeed. several marine stations had meanwhile been established in Normandy, Trieste, Sebastopol and elsewhere. "It may be", Dohrn wrote, "that too little circumspection has been used in founding or planning several of these institutions; nevertheless their great number and rapid augmentation justify me in giving to my establishment such dimensions and so distinct an international character as to carry it as far beyond competition as possible. ''23 Dohrn was not to be dwarfed! HANS DRIESCH (1867 DRIESCH ( -1941 In the summer of 1888, Hans Driesch, a pupil of August Weismann and of Ernst Haeckel, came to Helgoland to collect and study hydroids for his planned thesis. He spent four weeks there. In his autobiography, he reports that "a not-too-seaworthy steamer" carried passengers to the island twice a week (Driesch, 1951) . It was hardly noticeable, he says, that Helgoland was still under British rule "except for the heads of Queen Victoria on the postage stamps. There was no customs formality. Only five Englishmen lived on the island, the old Governor... and 4 'coast guards' who had to operate the three little guns, the only armament of the island, for the purpose of saluting when, once a year, the British warship arrived in order to convince itself that the island was still there. ,,24 Driesch was still able to find one of the old fishermen who had served Johannes Mtiller and Haeckel. Hilmar Liihrs was his name. Driesch lived in L~ihrs' house and was helped by him in the collecting by boat or on the cliffs.
During his seventh semester at Jena. Driesch was already showing his teacher Ernst Haeckel the draft of his paper that resulted from his Helgoland work. Haeckel told him that there was no need to rewrite or copy the paper and that it would be acceptable as a thesis. In the summer of 1889 Driesch passed his Ph.D exams summa cure laude. Almost immediately afterwards he went to England to work at the Marine Laboratory at Plymouth that had just opened its doors. A journey to India followed, and in 1890 Driesch was once again on the island of Helgoland. He came earlier in the year when the tourists had not yet arrived. In the quiet of the island, he pondered the problems of embryology, and it was here that he conceived the notion of a causal analysis of the processes involved in morphogenesis during development, stimulated by the new ideas of Wilhelm Roux's "Entwicklungsmechanik". Driesch later went to Trieste in pursuit of this new research programme, and in 1891 went to the Zoological Station in Naples to carry out the famous experiments on sea-urchin embryos, in which he analyzed the development from fertHised egg to the Pluteus-stage.
Through painstaking observations, Johannes Miiller had laid the groundwork. On the island of Helgoland he had discovered that strange creature he named Pluteus paradoxus. And, on Helgoland he had recognised its nature as a larval form of an echinoderm More than forty years later, the time was ripe for Driesch to carry out the experimental analysis of this metamorphosis -conceived on Helgoland and carried out from 1891 onwards at Naples.
CONCLUSION
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